Abstract. The purpose of the work was to research of influence of sand blasting on surface morphology and properties of touching the metal-ceramic. Found that after the sand blasting on the metal surface are sand particles of size 100 -200 nm are also observed in some places a large particle size of 2 -3 mm, which is imprinted into the metal. It is shown that these particles can cause of crack nucleation at the metal-ceramic and lead to her cleavage.
Introduction
Sand blasting method is widely used in various industries. One of vivid examples is to use it in the methods of repairing and rebuilding worn machine parts [1] . Known products, which are based on metal, and on the surface is applied manually ceramic coating which is subsequently baked in thermal ovens. Previously metal treated with sand blasting detail when applying ceramic coatings by using plasma electric arc methods. Analysis of the statistics shows a large number of chips, not associated with structural features. This may be due to the properties of the contact points of the metal-ceramic. Therefore the purpose of work is investigating the effect of sandblasting on surface morphology and on the properties of touching the metal-ceramic.
Experimental
In industry mainly used products obtained by the method mechanical treatment or by casting processes. In our work for the approximation to the real conditions of the experiment, samples cobalt chromium alloy were cast on the fore-vacuum casting plant. For castings are manufactured originally a model cast tree on which wax patterns were fixed in the form of flat plates measuring 5 * 4 * 2 mm. At the second stage, the preparation and kneading the refractory molding composition Yeti Expansion with a liquid Yeti Liquid (22 ml per 50 grams). To avoid the formation of air bubbles using a vacuum mixer Fox 88 OMEC (Italy). Mixing time was 30 seconds, the speed of rotation blade 400 revolutions / minute, the pressure in the bowl -0,8 Bar. Flooding cast tree produces on the vibro table VB 1.1 with 2 vibration frequencies 3000/6000 min -1 . After filling the molding material, waiting 30 minutes to complete solidification of the molding composition. The resultant shape of the molding composition was heated in a muffle furnace Programix 50 Ugin. This oven has a four-sided heating system that provides optimum heating and shape of the crucible with the metal. In our experiments we used the technique of shock heating of the casting-box. Namely, preheat the oven to a temperature of 900 0 C. Cast-box was used to the size of the X6; the minimum warm-up time of the cast-box was 60 min. For efficient metal pouring crucible with the metal also heated in a muffle furnace. In the next step the heated crucible placed in a heating element of the casting installation. Produced heating metal with high frequency currents. Next, hot cast-box takes out from the muffle furnace and is attached vertically to the lid of the crucible and the from above is pressed by a pressing mechanism. After that the lid of the vacuum chamber of the casting installation is closed and evacuating air process begins with simultaneous high-frequency heating of the metal. In the process of heating the metal melts. Eventually melt of metal in the crucible is formed, which is coated with an oxide layer. At the moment of rupture of the oxide layer caster carries the casting process, which is as follows. Produced upend of vacuum casting chamber and pumping compressed air a speed of 3 bar / sec to a pressure of 3.6 bar as a result metal flows from the crucible into the cast-box and is compressed due to the pressure. Pressure allows pass of the metal in the canals to a thickness of 0. Fig. 1 . SEM images of the surface after treatment carborundum disk. In the final step was conducted mechanical treatment of the sample by carborundum disk. After mechanical treatment was performed treatment by a stream of aluminum oxide particles 99.5% Al2O3 and SiO2, not more than 0.06% grain size 110 -150 microns (Cobra, Renfert) to install the POA-5U (Aveyron, Ekaterinburg). The surface morphology was investigated by scanning electron microscope EVO 50 Carl Zeiss AG. The elemental composition was determined by electron probe microanalysis using X-ray microanalysis system INCA Energy and INCA Wave. Profilogram surface roughness measured using a profilometer TR-200 [2] . Studies of the morphology and surface structure were performed before and after of sandblasting and surface treatment of the steam generator Omec GP92.3. Figure 1 presents surface morphology of the samples after casting and polishing the final minutes. As can be seen the surface is flat and has a value of roughness R a = 0,5 micron. Figure 2 shows an image of the surface after of sandblasting, a -increase 1000 times b -5000 times, c -20 000 times. Figure 2 g shows profilogram of the surface. On it were defined the main parameters of roughness: R a =1,75, R y =11,13, R t =15,23, R m =5,41, R z =8,23. The resulting surface has all the necessary parameters of the microrelief for the effective retention applied ceramic coatings [3] . However, it was found that after the of sandblasting on the metal surface stay sand particles of size 100 -200 nm are also observed in some places a large particle size of 2 -3 mm, which is imprinted a -increase of 1,000 times b-increase of 5,000 times into the metal. It is shown that these particles can cause of crack nucleation at the metal-ceramic and lead to her cleavage. Fig. 2 Surface morphology after sandblasting: a -× 1000 b -× 5000, c -× 20000 g -profilogram of the surface. Particles with nanometer range stay not possible to carry out the removal, without removal of the base metal. This will lead to a change in surface morphology. Studies were conducted to determine the composition of particles remaining on the metal surface. Figures 3a and 3b presents the place where analyzed. In Tables 1 and 2 set the resulting elemental composition. It is found that the particles are composed mainly of aluminum and oxygen, which corresponds to the composition of the used sandAl 2 O 3 . The remaining sand particles may adversely effect on the adhesion of the ceramic to metal frame because ceramics will bear on the nanoparticle layer of sand Analyzed the influence of aluminum oxide particles on a layer of metal-ceramics. It is known that in the basis of interaction ceramic coating with the metal is based on two factors: molecular and mechanical interactions. In this case, the mechanical action is provided by sandblasting and producing a rough surface. A layer of sand remaining on the surface can result in the formation of microcracks upon mechanical stress and thermal annealing during deposition of ceramics. Consider the behavior of the system under mechanical load. It is known that the ceramics used in the coating has the following composition: feldspar (a mixture of sodium and potassium), kaolin (a compound aluminum and silicic acid, hydrated aluminum silicate), quartz (silicic acid anhydride) and dyes. Due to elastic deformation in the contact zone transfer contact force during loading may occur at relatively small and changing in size areas of contact, causes considerable stress. The change in specific volume obeys the following rule: , where ε -relative elongation, μ -Poisson coefficient. For cobalt chromium alloy, this expression has the form ε (1 -2 * 0,26) = ε * 0,48, for ceramics ε (1 -2 * 0,22) = ε * 0,56, for the aluminum oxide ε (1 -2 * 0,32) = ε * 0,38. We make the assumption that the relative elongation in all cases the same, and then the relative change in volume for ceramics in ~ 1.5 times greater than for the aluminum oxide. This in turn will give rise to stresses at the boundary of ceramics and aluminum oxide, and eventually lead to the formation of microcracks.
In the process of applying the ceramic can be heated to 1100 0 C. As a result, we are seeing the impact of thermal expansion, namely during cooling due to the difference in thermal expansion coefficients of the ceramic and aluminum oxide voltage will occur at the interface. Thus set possible cause of flaking ceramic from the surface of products.
Conclusions

